This paper investigates the cyclicality of remittances to make inferences about whether they are sent for altruistic or self-interest reasons. The results show that remittances are procyclical, and therefore, do not support the general altruistic motive for sending remittances to sub-Saharan Africa. The results also do not lend credence to the portfolio choice hypothesis. Thus, the findings suggest that remittances to the sub-region may be driven by some other self-interest motives or family arrangements. These results, however, do not diminish the fact that remittances remain an important source of external finance to the sub-region, as evidenced in the literature.
INTRODUCTION
The flow of remittances to Africa in general, and sub-Saharan Africa in particular has been small relative to global remittances flows. Nevertheless, there has been a steady and significant increase in the flow of remittances into the sub-region in recent years. Remittances increased by over 100% between 2000 and 2005, from US$4.5 billion to about US$9 billion, and were estimated to be about US$21 billion in 2009.
1 Figure 1 shows the consistent increase in remittances to sub-Saharan Africa, both in relation to GDP as well as in absolute currency units. Figure 2 compares remittances-GDP ratio for sub-Saharan Africa to that for all developing countries, and shows that it has been greater for the sub-region since 2007. * I thank the editor and anonymous referees for all valuable comments and suggestions. All errors and flaws are my own.
1 All the figures and other estimates reported for remittances are based on workers' remittances and compensation of employees received, from the World Bank's World Development Indicators (WDI). This is a relatively small share in absolute terms, but relative to GDP, many countries 2 The estimates represent the author's computations using data from WDI. are attracting about the same level of remittances, and in several cases, even higher than some major recipient countries in Asia and Latin America. Remittance flows to sub-Saharan Africa are unevenly distributed. For instance, the major recipients in 2009 included Nigeria with US$9.5 billion, Sudan with US$3 billion, Kenya with US$1.7 billion and Senegal with US$1.3 billion. When expressed relative to GDP, for the same year, the main recipients included Lesotho at 28%, Togo at 12%, Senegal and Cape Verde at 10% and Liberia at 6%. In 2011, Nigeria received $21 billion, the highest in absolute terms, whereas Lesotho remained at the top with 27% when expressed as ratio of GDP.
After remaining generally unaltered in 2012, remittances to sub-Saharan Africa grew by 3.5 percent in 2013 to reach $32 billion, and flows are forecast to rise to $41 billion in 2016 according to a World Bank press release issued in 2014. The available data shows Nigeria remains the largest recipient by far, with migrants sending about $21 billion in 2013. Remittances also increased by 10 percent to Kenya and 15 percent to Uganda. In contrast, Senegal received a modest increase in 2013, after a slowdown in 2012.
Source: WDI. Remittances have been frequently compared to other sources of foreign exchange in developing countries, particularly Official Development Assistance (ODA) and Foreign Direct Investment (FDI), and have exceeded both FDI and ODA in many of these countries. In 2007, remittances were estimated to be twice as large as ODA, and about two-thirds of FDI inflows to developing countries. On the contrary, they have lagged behind ODA and FDI in sub-Saharan Africa (Figures 3 and 4) . Sub-Saharan Africa remains one of the few regions in the world where official development assistance is larger than remittances, and both of these capital inflows are much more stable than foreign direct investment and private financing inflows. This observation notwithstanding, remittances still remain a potential source of external finance to the sub region as many countries in the region have large migrant population overseas with substantial savings that could be mobilized for development financing. There are a few theories that have been advanced to explain why remittances are sent. One is that remittances may be motivated by altruism or family arrangement. This theory holds that migrant workers send remittances to family members to supplement incomes when they are low in general, and particularly during economic downturns in the home economy, with the view that the welfare of distant relatives is tied to the migrant's own welfare function (Rapoport and Docquier, 2006; Niimi et al., 2008) . Under this theory, remittances are expected to be counter-cyclical. Another one posits that remittances are mostly driven by selfish reasons, including the exploitation of investment opportunities, which provides migrants a means to allocate their savings optimally between origin and destination countries (Lucas and Stark, 1985) . This is generally characterized as the portfolio approach, and in which case, remittances should be procyclical.
The aim of this paper is to examine the cyclicality of remittances in sub-Saharan Africa, that is whether they move with the business cycle or not, in order to ascertain whether they are motivated by self-interest or otherwise.
RELATED LITERATURE
Some research has gone into analyzing the cyclicality of remittances, via the study of the determinants of remittances. Mishra (2005) finds that remittances move countercyclically, as a decrease in real GDP results in an increase in remittances, but with a two year lag. The IMF (2005) also observes that home country GDP bears a statistically significant and negative relationship with remittances. On the other hand, Lueth and Ruiz-Arranz (2006) find that remittances are in alignment with the business cycle in recipient countries, and Giuliano and Ruiz-Arranz (2005) find that remittances are more pro-cyclical in countries with less developed financial systems. Lastly, Neagu and Schiff (2009) , in a study on the stability and cyclicality of remittances in developing countries, argue that if remittances are predominantly driven by altruistic motives, migrants would be expected to send money during recessions, characterized by declining GDP; and where they increase with GDP would be consistent with the portfolio approach.
This study is closest in spirit to Singh et al. (2011) , who examine the determinants and macroeconomic effects of remittances in sub-Saharan Africa using a fixed-effect two-stage least squares method and find that remittances are countercyclical, exhibiting a negative relationship with per capita GDP. In contrast, I investigate the factors that drive the flow of remittances to sub-Saharan Africa by exploiting information on cross-country differences using the GMM system estimator, which is otherwise not possible to do when applying the fixed-effect two-stage least squares estimator. Furthermore, different from Singh et al. (2011) who use an indicator of political risk as a proxy for institutional quality in order to capture an aspect of the self-interest motive, this study utilizes data for more robust indicators of institutional quality generated by The Heritage Foundation.
THE FACTORS THAT DRIVE THE FLOW OF REMITTANCES
Remittances that are sent for selfish reasons, such as to maintain or enhance one's social status or for reimbursement for past expenditures will most likely depend on the level of income of the migrant. On the other hand, remittances that are driven by altruism will depend on both the level of income of relatives in the home country, and on the migrant's own income. Aggregate remittances will, therefore, be expected to be linked to the level of income in the host country and in the home country.
3 Thus, remittances could be considered altruistic in nature where they are inversely related with the level of income in the home country, and may be characterized as self-interest where they exhibit a procyclical pattern with the level of income in the home country.
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Other factors that could potentially explain variability in remittances include real exchange rate movements, the quality of institutions and nominal exchange rate uncertainty. In general, it would be expected that a booming economy in the host country increases employment opportunities for migrant workers, and therefore their ability to send remittances to family members. It could also be contended that the real exchange rate, which affects the purchasing power of host country currency, affects the flow of remittances. A real exchange rate depreciation in the home country increases the purchasing power of remittances, which would be expected to decrease the flow remittances. A decrease in the price level in the home country and a nominal depreciation of the home currency, either or both of which would translate into real depreciation are, thus, considered to have a negative effect on the flow of remittances to the home country. Additionally, exchange rate risks are known to have implications for portfolio choice and investment decisions, so that increases in such risks would be expected to be associated with a decrease in remittances in the case where they are sent on the basis of investment decisions.
The quality of economic and political institutions is, arguably, an important determinant of remittances in developing countries. Remittances now serve as a significant source of external finance to these countries, and the quality of institutions in the home country can be expected to drive remittances, particularly where they are sent as a consequence of investment decisions, in which case a positive association is to be expected. Thus the better is the quality of institutions that favor foreign investments in the home country, the more remittances will go towards exploiting these investment opportunities in the home country. Likewise, institutional quality may also impact the extent to which changes in home country income affects inflow of remittances, and the interaction effect of these two variables would be expected to be positive.
ECONOMETRIC ANALYSIS

Model Specification and Estimation
The literature suggests that a reduced form equation for the determinants of remittances will include variables that characterize economic well-being in the home country, an indicator of a migrant's ability to remit funds to the home country, and the exchange rate between host and home country currencies.
I estimate dynamic models using the generalized method of moments (GMM) system estimator which is designed to address potential endogeneity issues. This technique reduces omitted variable biases in static panel models, the omitted variable being the one period lag of the dependent variable; and accounts for endogeneity due to the introduction of lagged dependent variable as a regressor. The estimator combines an estimator in first-differences with an estimator in levels. The inclusion of a levels equation allows the use of information on cross-country differences, which is otherwise impossible to exploit using the difference estimator. 5 The validity of instruments underpins the consistency of the estimator, and I address this by using two specification tests; a test of over-identifying restrictions and a test for second-order serial correlation in the error term. The regressions satisfy both the Sargan test of over-identifying restrictions where applicable, as well as the serial correlation test.
Based on the precedent discussion and following Higgins et al. (2004) , the proposed model for the empirical analysis is given by,
where y represents remittances as a percentage of GDP; x is a set of regressors including GDP per capita growth in home country, exchange rate uncertainty, bilateral real exchange rate, institutional quality index, and the host country economic condition indicator, which is proxied by US GDP per capita; α is a country-specific effect which is unobservable, and e is an error term.
Data and Descriptive Statistics
The data set contains annual observations for 36 sub-Saharan African countries, and spans the period 1990-2010.
6 Table 1 provides some basic descriptive statistics for the dependent variable, remittances as a percentage of GDP, and the main set of explanatory variables. Remittances as a percentage of real GDP was on average about 4% for the sample countries, and GDP per capita growth averaged 1.32%. The variable capturing exchange rate uncertainty shows an average of 98. 7 5 These estimators have been widely applied and discussed in a number of studies. See Arellano and Bond (1991) and Blundell and Bond (1998) Table 2 presents a correlation matrix for the variables, and shows remittances/GDP is negatively correlated with exchange rate uncertainty, and statistically significant at the 5% level, whereas it is positively related to GDP per capita in the home country but not statistically significant. Remittances also have a negative correlation with the real exchange rate, the institutional quality index and US GDP growth, all of which are statistically significant. Thus with respect to pairwise correlation coefficients, there is evidence to suggest that remittances to sub-Saharan Africa are to some extent, driven by portfolio allocation decision based on the negative and statistically significant correlation between remittances and both exchange rate uncertainty and the institutional quality index.
The relationship between remittances and economic conditions in the home country are further examined using various specifications of the dynamic empirical model and predictable or not (Higgins et al., 2004) . the estimation technique described heretofore.
Results
The results from the preliminary regressions that explore the relationship between remittances and the variables of interest, GDP per capita growth and exchange rate uncertainty, are presented in Table 3 . The estimated coefficient for GDP per capita growth is positive and statistically significant per columns (1) and (2), whereas exchange rate uncertainty is positive and statistically significant in column (1) only. Columns (3) and (4) further show that when GDP growth is used as a measure of economic well-being instead of GDP per capita, its coefficient estimate is also positive and statistically significant across both estimations but exchange rate uncertainty is significant in column (3) only. The real exchange rate shows a negative and statistically significant coefficient across all specifications. Table 4 presents results from the second set of estimations which account for the quality of institutions and state of the host country as captured by GDP per capita in the US.
8 GDP growth rate of the home country is positive and statistically significant across 8 Arguably, the state of the US economy is representative of the state of the economy of other major host countries that Africans generally immigrate to, due to globalization. Notably, Higgins et al. (2004) use the same variable. It should be noted that as a check for robustness, both US GDP per capita growth and US GDP all specifications, but exchange rate uncertainty is positive and statistically significant in columns (1) and (3) only. The real exchange rate is negative across all specifications but statistically significant in column (1) only, while institutional quality index is negative across all specifications but statistically significant in columns (2) and (4). (1) and (3) are two-step estimates with maximum 2 period lags of instruments; (2) and (4) are one-step (robust) estimates with maximum 2 period lags of instruments; Sargan test statistic is unavailable for one-step (robust) estimation in stata. Wald test: columns (1) and (3)-test that exchange rate volatility and GDP growth in home country are jointly significant; columns (2) and (4)-test that institutional quality index and GDP growth in home country are jointly significant.
These sets of results clearly indicate that remittances rise with an increase in economic performance of sub-Saharan African countries, and therefore are procyclical, consistent with findings in studies by Giuliano and Ruiz-Arranz (2009) and Lueth and Ruiz-Arranz (2006) . In combination with the findings that real exchange rate uncertainty bears a positive association with remittances, and that an improvement in institutional per capita are used in different specifications.
quality results in a decline in remittances, the results support the hypothesis that remittances to sub-Saharan Africa are based on some kind of self-interest purpose, such as the enhancement of the migrant's social status.
9 Exchange rate volatility does not discourage remittances to the sub-region, which would indicate that the flow of remittances are not deterred by exchange rate risks, and therefore they are sent for reasons other than to take advantage of investment opportunities on behalf of the migrants. In addition, an improvement in the index of economic freedom as measured by the institutional quality index is expected to minimize the risks associated with investment in a distant location; in this case, the home country. Such an event, it could be argued, should increase remittances if they reflect a portfolio choice decision about investment opportunities (Singh et al., 2011) . The negative coefficient on the institutional quality index, thus, is not supportive of that particular hypothesis. (1) is two-step estimates with maximum 2 period lags of instruments; (2)-(4) are one-step (robust) estimates with maximum 2 period lags of instruments; Sargan test statistic is unavailable for one-step (robust) estimation in stata. Wald test: columns (1): test that exchange rate volatility and GDP growth in home country are jointly significant; columns (2)- (4): test that institutional quality index and GDP growth in home country are jointly significant.
The next set of regressions incorporate another index of institutional quality, investment freedom, instead of the composite index of economic freedom as a further check for robustness, and the results are given in Table 5 . The estimates in column (1) show that exchange rate uncertainty is positive and statistically significant whereas the investment freedom index is negative but not statistically significant. GDP growth rate in the home country is positive and statistically significant and GDP per capita growth in the US (host country) is also positive and statistically significant. Columns (2) through (4) also show that GDP growth in the home country is positive and statistically significant, and that the investment freedom index, is negative and statistically significant. These results are based on variant specifications of the model in column (1).
10
The final set of robustness checks consider the potential interaction effect of institutional quality and home country income on inflow of remittances.
11 This follows from the reasoning that an improvement in the institutional framework that supports investments, for instance, would increase remittances for investment purposes following a boom in the home economy. The results, which are presented in Table 6 , show that the coefficient estimates for the institutional quality index and the GDP growth in the home country remain largely the same with respect to sign and statistical significance, whereas exchange rate uncertainty and GDP per capita in the US are statistically significant and positive only in columns (1) and (6) respectively. The interaction term, more importantly, is not statistically significant across all regression, irrespective of the choice of institutional quality index.
By and large, the results show that remittances increase with an increase in economic performance in the home country. The empirical literature on the determinants of remittances has interpreted a negative coefficient on GDP per capita as evidence for altruism as a motive for sending remittances, the idea being that migrants remit in economic downturns in order to neutralize the impact of such negative shocks on family members in the home country (Singh et al., 2011) . In line with the literature therefore, to the extent that remittances are procyclical in the sub-region, it could be asserted that the underlying motive to remit is not altruism. 12 10 The host country variable is dropped in the specification in column (4) because it was not statistically significant in the specifications in columns (2) and (3) which are estimated using robust standard errors.
11 These regressions incorporate a deterministic time trend to control for any correlation between a time trend and the covariates. 12 In the nomenclature of Acosta et al. (2009) , close-ties remittances are sent irrespective of conditions in the home country, whereas countercyclical remittances are sent during recessions only, suggesting distant-ties with relatives in the home country. Thus, although the literature generally interprets countercyclical remittances as evidence for altruism, it is entirely possible that remittances that are sent to support families in the home country could rise with GDP growth. (1) and (6) are two-step estimates with maximum 2 period lags of instruments; (2)-(5) are one-step (robust) estimates with maximum 2 period lags of instruments; Sargan test statistic is unavailable for one-step (robust) estimation in stata. Wald test: columns (1), (5) and (6): test that exchange rate volatility and GDP growth in home country are jointly significant; columns (3) and (4): test that institutional quality index and GDP growth in home country are jointly significant; column (2): test that investment freedom and GDP growth in home country are jointly significant.
On the other hand, the results do not lend support to the hypothesis that remittances are for self-interest purposes, where the goal is to exploit investment opportunities and achieve portfolio diversification goals, given the negative and statistically significant coefficient that describes the relationship between the index of investment freedom and remittances. An improvement in a country's institutions that promote, and are conducive to investment, should be a factor in attracting foreign capital, including remittances. Nevertheless, the estimates show a negative and statistically significant coefficient across different specifications, indicating that remittances actually decrease in response to an improvement in the quality of institutions that support investment, which would not be consistent with the notion that remittances are sent for investment purposes.
The empirical literature on the cyclicality of remittances characterizes remittances as altruistic in nature where they are countercyclical, and as self-interest where they are procyclical. In addition, they are considered as being by driven by portfolio allocation decisions where they are positively associated with the quality of economic institutions in the home country. The Wald test statistics shown in columns (2) through (4) of Table  5 show that the investment freedom index and GDP growth in the home country are jointly significant, suggesting that remittances to the sub-region may be driven by the other self-interest motives described, and not portfolio choice decisions due to the negative association with the index of economic freedom.
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It is noteworthy that the finding that remittances to the sub-region are procyclical is consistent with the observation in majority of the country based studies that have been conducted, but differs from their conclusion that they are driven by portfolio allocation decisions.
14 It is also of particular interest to note that this finding contradicts the observation made by Singh et al. (2011) who found remittances to be countercyclical, leading them to conclude that remittances act as a shock-absorber. 
Policy Implication
Remittances are considered an essential source of external finance for developing countries and there is some empirical evidence that shows that remittances have a positive effect on investment in sub-Saharan Africa. Guliano and Ruiz-Arranz (2009) find the existence of an investment channel through which remittances impact growth; Bjuggren et al. (2010) obtain the result that remittances can have a direct and positive impact on investment; and Lartey (2013) finds that an increase in remittances leads to an increase in investment independent of the quality of the financial system, but also that the effect of remittances on growth increases with the level of financial depth in sub-Saharan Africa. Against this backdrop, the assertion could be made that remittances 13 The following could also explain the positive relationship between remittance flows and GDP growth:
(i) Remittances may be sent to reimburse the household for costs directly related to migration. (ii) They may also serve as part of an insurance contract between family members in home country and the migrant in which trade is over states-of-nature (Cox, 1990; Amuedo-Dorantes and Pozo, 2006; Piracha and Zhu, 2012) .
14 See Neagu and Schiff (2009) for a summary of the results from other country-based studies on the determinants of remittances. 15 Note that in addition to using GMM estimation methods, this paper also differs as it uses data that covers a time span with a few more years than that used in Singh et al. (2011). are significant to private investment and economic growth. The results in this study point to a negative association between the quality of institutions and remittances, indicating that remittances may not be driven by investment motives. Some observations from the extant literature suggests however, that there is some evidence to support the argument that even where remittances are driven by motives other than for the purpose of portfolio diversification and investment, the presence of well-functioning financial infrastructure do aid in mobilizing these funds to be channeled into productive investment activities. Moreover, the result that remittances to the sub-region are procyclical, suggests that migrants remain a good source of external finance, and remittances could be harnessed to finance domestic investment via better investment environments and financial institutions.
Hence, although better investment environment and improvement in institutional quality do not seem to be a factor in attracting remittances to sub-Saharan Africa, they are invariably important to the mobilization of remittances as a source of external finance for growth-enhancing investment activities. Policies aimed at improving the quality of financial institutions along the lines of products and services provided should, therefore, be encouraged. Efforts should also be directed at curbing the costs associated with money transfer services, and eliminating any bottlenecks that delay and complicate the sending of remittances. The success of such policy measures would ensure that countries in the sub-region that receive remittances in significant amounts enjoy the documented advantages of well-functioning financial infrastructure with respect to growth and development.
CONCLUSION
This paper investigates the factors that drive the flow of remittances to sub-Saharan Africa, and focuses on the relationship between economic conditions in the home country and the flow of remittances to make inferences about whether they are sent based on altruism or self-interest reasons. The paper estimates an empirical model that specifies remittances as dependent on variables that provide the basis for such inferences to be drawn. The findings show that exchange rate uncertainty is positive and statistically significant, and that indicators for institutional quality and investment freedom are both negative and statistically significant. Furthermore GDP growth in home country is positive and statistically significant; an indication that remittances to the sub-region are procyclical.
In line with the interpretation that is generally provided in the literature, the procyclical nature of remittances to the sub-region does not support the altruistic motive for sending remittances. The results, also, do not lend credence to the notion that remittances are for portfolio diversification and investment purposes, given the negative and statistically significant coefficient that describes the relationship between indicators of institutional quality and remittances. Arguably, an economy that has institutions conducive to investment should attract remittances for investment purposes, but the results indicate that remittances have a negative relationship with the quality of institutions that support investment, which would not be consistent with the hypothesis that remittances are sent for investment purposes. Furthermore, the findings suggest that remittances to the sub-region may be driven by the other self-interest motives.
Still and all, the results do not undermine the fact that remittances remain an important source of external finance to the sub-region, and although they may be primarily driven by some self-interest reasons, good quality financial institutions coupled with an investment-enabling environment should serve to harness these funds for investment purposes, thereby contributing to economic growth and development.
APPENDIX
A. Variables Description and Data Sources
Remittances (% GDP): Percentage of workers' remittances, compensation of employees, and migrant transfers credit (US$) over GDP in current (US$) (World Bank Data -WDI).
GDP growth: GDP per capita growth (annual %) (World Bank Data -WDI). GDP per capita: Constant GDP at 1995 USD over total population (World Bank Data -WDI).
GDP per capita for the US: Constant GDP at 1995 USD over total population (World Bank Data -WDI).
Real effective exchange rate index: Ratio of an index of a currency's period-average exchange rate to a weighted geometric average of exchange rates for the currencies of selected countries weighted by each country's trade in both manufactured goods and primary products with its partner countries, and adjusted for relative changes in consumer prices. Base Year=1995. Source: International Financial Statistics (IMF).
Exchange rate uncertainty: Standard deviation of the nominal exchange rate using over-lapping 5 years of observations, based on the official exchange rate (LCU per US$, period average) (World Bank Data -WDI).
Index of institutional quality: Overall index of economic freedom based on rule of law, limited government, regulatory efficiency, open markets (The Heritage Foundation).
Index of investment freedom: Index of free and open investment environment provides maximum entrepreneurial opportunities and incentives for expanded economic activity, greater productivity, and job creation (The Heritage Foundation).
